The twin paradox gj j& <l^*»-« 

(jiicLoi (j-iuJaJJ <Lja» ill &.1A aljjll «UjJa**a ^^C-^J ^^jll tpjft u> ill Ajjujuall <U^liill a^3 (jVI ^jKlni 

(jV iill.1 s^Lufcl (j^-aJ (j^aJjaall I.1A . A, B (Ji£^ LH^'j^ uiVii^ " (jilc-Uul i jc (_^ajaj Lpujcl 

.... t ( \a3JJu \ i i— Jail ' " ll ) y '-"^ A i a-la S I dll u l*il l 

(_yS 0>99 A£jJO»J jiLaul <iial (jj^jifc ^aC Aifc aIL A aljjll. UJ^* L3^LP L - ■ "** ^?t>y4 LlllcLal (jjSJ 

t-JLuia c'^jjjIaJI ,Jj 4 sJaJJ jOjoij Igjl (A) J "SU^H CllLlUill j^jj (j^ajVI jje. (B) J AjjouJIj .eljaall 



Vl-^ 2 /c 2 = tJ1-(Q.99c) 2 /c 2 = 14 = 0.14 % 

Aja^j (j£ ClsUg-ii xojoi IgJjLLs B 6-li.u 4 A s^i.U J^g uj <j£l . 4jo»aJ B J Ajj;}aj| LlsulUill 4xjjo»1I (j-a 

^Ja* :uu Tyi.1 B J cjl^a ^ 1«1UL AJ^J£] . cjI^j ^ ULli. B JSL t A l^Kl f UL 

(j JT i i n"l B yi£. (jj£j LfcP* (^ ' l ^ UJi OJ^-* ty^J O^jX' <_S^' t^W ' ^'j5Ji JJ-^J Uma Amm jj JTUii 

(j^aj^l ^jic- tjj^j 4 4-ul i iaall A JJ3 1 all ^gi A Jjjll ^>laJ <fra»j Jjij aJLoaII liuojJ jl ljj| ^ AJJaa all 
^jjj^j B ^aC (jj^J (jl (jiajVI ^1 4-jjli^MI A nq i nil p4=»J ^JC- £-SjJJ ^jlc-J 0-99 C A£.jxjii A<Lj2>. ^ 

jj| <ajiaj| ( _ s ic- ~n"inn 6.1A (J^. (JjjLajll r nTimVl <_h^c- <_gl — 4-i"i (Juxjoij A ^afc (JjSj (jja> t^- - ' , -^ jal 



^jjfc Cllljioi <*jj^l J^Lsu J3 . O^J^* 1 LS^j ^J^jC- i_J^- ^J^> ^jujl S^-a T-jjL^all ^ ^lljll ^jic- ^-a 

<C^>jai (jx 0.993 4-lVI 4x-Jjoi jjSJ Luifr y = 10 <-<uS J^) (J^t)^' (jT^ - ^ JU0 tlH*i)' tJ>^' ^-jjL^all 
T-jjL^all 4£^juj tl)j]j lij (Jj • ^J" 41 tjjoi ^i <jj| 0=kJj <jjoi 44 Aj^jC. Aifc L_l^l (jjoi 7^a£ . (f-y^a\\ 
j[y!lui\ jA A$-a]1j ! ! Aiuo 50 t>J <^i <lfi -iaoj <luo 44 i>uo ^ (_K»jSM ^j L_l V I ^J*J jia lilli j-a J&l 

. £_4jJaJI <C_)jal (j-4 4_JjlL<S ACJjoU L_Oi I (JljaJa 



■37^ ^ 



LA! 



■ i 1 »iLi 



jjLa^s <_)£ .J 4jj\j rj' aJI <fcjjai (jl '"';•*■) 4jj\j jl 4£jaJl«i ^ ujj tail Ac-LuJl ClulS c.I_jjoi jptii (JJ l^iixuiljj 

(^jic ajjjjjajl (j-u <JJ^ LlllcLai jjjI A-^aj pj3 t (jLsjll Ajfulj (Jja> <JJ^UJ eLUaJl ali 1971 pic- («i * 
l$jla ■" (sail <L4J*il <JjLLaJj .4_ujc.j <j3jjJu Clil&Laol ,gi taJUJI (J_aa» a aJadl<a l1l/1^)j ajSi Ajlii Llij^jUa 



^jlfc (Jauua-all j-a^JI j' Ja.J i4j£j^aVI Ajpull .V-a^aJ (J?^ lS"^' (j"i)^ f- 4 L ~ 'i)^ 3 ^ CS^ ^C-LuJI 
.Aj^aLvil AjfuUJI (jJJljS A-a (3^ u/' ' '"* L2J^ O^J^^ LS^" W^* 4 ^°r ^j^Uajl 

^Jojo, jc- jlajLS 10,000 ^UjjI J] J^aj £JjL-*» ^ 4aira.jjaiA AfrLo, CrtjJa j 1976 fie <^3j * 
s^Aj ) (J^J^' ^ "'" cs - ^ W^* 4 <— a«j^al ^Jla. <JL>-a (£& r"jjL^a3l t^c- AcLaJI i " la j . ^1 i " ua t(j^aj^l 
AcLuJI CjIjUuI ^JJjjSj .(5-ipLaJlj j^jll JJJ AiDUJI <_>ujlJ ^all 4-aU3l An. .nil A£>ki3L) AaMc- l$J <i>=^l 
4.5 ^Ijau ^jjL^ll ^Jc Ljia Usui o^jVl Jc AftlJI jl ^> c^jVl Jc. CJltUL £-jjL^I Jx. 
4aJj2LjjJj^JI AcLoillj .4j3le aIaj 4_aLtJI AjfuUjI Clll^JJJ A»a JjajJ LaJ c4jjLul (j-a (jj^* 4 t — '*^ ' *!>">*-■ ij- 4 O^ 1 
.Aiui jJjXa 4jX J£ ^i S^aIj AjjIj LkaJI lgj2 J^Uj <3Jj Ja*j <jj.laJ1 

^j^/l 4_jjau3li .4_ni.nl) 4jjJai3l dil^jjj aAl Axj ^Jmj cj^sjll JXaaj 4ijja»aJl e^&Ljall i"n*n CliLoiuall s^Aj 
(j^aj*j lil ^XaJJ j-ajil jl ■ **"**'* AjjLuI 4_jjau3l Lai ( - 1 aa ll 4£jjoi Cll.il.ijl LaK MAaJjI j- 4 .)^ ij' '"'.'"'"' 

.(_gj3 (^JL> (JW- 4 ^ C ' ""> N 

j-ajll ^ji ^'qj'q^ .i-XaJ jA Lajlj cAjjill jj.i AaAllI aLaia.^L L-ala. L^laJ LjjL)j2 LajgjLa l _yA ^j-ajll .i-Xajj 

<Cjjoi j-a /o 8/ (_sJl_>^ (_s-Sj -AJ*a eLjaS 4 nq . .i ^i La jLaiJj Acjjoi Clij|j j]2 . jLau^l LjjS u=o (_£.lll 

4ojI jAJjoifl — jLLa — aljcl ajjic aXai 4 nq . .ill ^Ic ^aLoi jlj /o 50 u-^*- 4 ^ ^-^ j".U ij- 4 ^' OP t ^J ' ' a " 

• aljC-l ajjJosu 6>jSj aljjll sLi.1 (jl jl cLalc (jjjj^iC 6^aC- ftju^al ^3 Jj3_4a3| 

eLjasJl ^i a^jiulail a^Lail a.^*i..n (_£jjj 2 l * 4-i ^P- 4 cs - ^-' ^<*J*J AjjUiaS 4 nq . a a J <\ . ^>"i f.Lai*JI ^a.1 ^JJSI 
Ac^joi Jj^aJ (jl j^-aJ l^£ aj «\ . aJ ^jij .AajJaj^/l AjjilaJI AiaX. <_5jLoij J^xaj pjLoull ai jlj ilj&jZ, 
^JJ jiijlLij tJJJ^ JAi (^j j-^l j;^*.U cs - ^ -J '■^■'j A^ LpLi. ^_ojJa3l Acjjoi j-a AjjjS Acjjoi ^j 4 nq . .ill 
4Lti.jjL^a3l A nq" . .ill 6^A ,_^a pLu <jjl£-aj (j^a|jjal LaLaJ JjLoiJI j-a ?r J . ^> J Ulla. Ua>j3j'^"lll J«\"l..i«\ll J_alaj3l 

. ij;q*'i..i«\ll ^ 



^■jjU^a 4-i^J -iS Xa^.1 jl (j^ajiilj . jjjjjjl <_>sl*»<i ajjj ^^lajll f.UaJ^/l jl 4_i^aLaj| 4j.l"i'lll "UjJaill ' " '*'J' 
La^j*i . p-jill l _yi!U fJA <fcLai 4jt»aj (_jJajVI ^gic- ftl^l <^J4J ' ^C^ ^J ( (J^>^ 4.1m 'lib) V A&JxjxI JJj^u 
ajjall (jJC- U' ■"''^J^ Sjiui (J^ <_>"bjL ajJulA ebvl pjSJj t ajjfi 4j1c ^y~L3 ^JC-bju <^ c ' (j"*>' C>"4^ -i-a^l ajL 
^gi) ^jjJall 4x^}jai qa T-jjL^all <£^>jai i_sjjj2l JjljpJ LagJL/lii.1 -^iPii' j/^"** 1 « ^jJJjfiill (jl .IsJ 4 t Ajia^l 
kill i Jx\ gj i ^-»ll Axjjou UujjUaj l.la> 4lJaJ UjISj^j 4£jjoi jjl i " ua (JjjJ^I ^ffi Ja^AJ ^/ Ajxjjll bjUa> 
^jjfc a«u*J (J^ajVI (_ S JC- Ajjojousj ^-jjL^all ^jjc j-ajjl jb^ U£ ^.l ' "'^ lj • I^JJbll i^ J^J^ 300-000 
. V/C AjjoUJI £J>« cs^- - -^-«J*J (_s^I s^Afrl AJjIxaII jJjjj La£ jJJJjjl <_Uibui 

<cLuo 4j3 J-> i gj (jill cjSjll ^ji saic- 4ija.i 50 jj>« jj£ XoaI ax-Loi jl jaj v/c 4.1 1 ii 'ill *j>« ' . ' * "^ .' 

. AMl 60 ^1« I JJJA O^M^ (J^ *-P^ 



^)L^aJ| jj-a 



V ' 0>JI ^Jial UKj t 1 j> v/c jn&l ^Jial UKCj>v c^jial UKa 



jUal j CJl^Ua ti Jc. iji£. t_jjUj JMi. lilli jj-a (jaajJI a2 .iSj . t = , 4-ojiill ^bjj ^blb 

. jjjjjjl <_Uilx/i 4 h i nljj bubota* jfLaJ j^jjll Cilia JUa>Vl liilj ^Ic Ajcli^a 
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